INTRODUCTION
The surgical treatment of intracranial aneurysms has been advanced in the past twenty years by several distinguished studies.
The proof that elective ligation of carotid artery in the neck is relatively safe in cases of intracranial aneurysms, The corneal pulse wave is a kind of wave motion transmitted directly from the pulsation of the intraocular artery, and is significant for the diagnosis in intracranial circulatory system.
The purpose of this study is to examine the value of the corneal pulse wave as an objective means of determining the efficacy of the collateral circulation by digital compression.
MATERIALS AND METHODS
Apparatus for experiment. but it was found that there was no changes in the pulse waves of the left eye. Table 1 . From Table 1 , it is evident During this procedure, the corneal pulse wave were taken and their results were Five days later, the carotid compression could be continued 18 minutes. The right RAP showed a reduction in systolic pressure to 10% of the original values, but there was no noticeable fall in diastolic pressure after 10 or 15 minutes compression of right carotid. On the other hand, the left RAP revealed increases of systolic pressure to 15% of original values after 10 minutes compression and, to 31%, after 15 minutes compensatory. Diastolic pressure, mean pressure and minute area of the left corneal pulse wave as systolic pressure showed definite increases. In this case no corneal pulse wave form was found at any time over periods up to 20 minutes of continuous compression of the right carotid (Fig. 4) . After 20 minutes compression the corneal pulse wave reappeared gradually, but the wave showed a reduction of height and area clearly. On the other hand , it was found that there was no changes in the corneal pulse waves of the left eye . These results indicated that the case had a circle of Willis, but the efficacy of the collateral circulation was insufficient. Then , this patient was given the progressive carotid compression daily with increasing frequency and for progressively longer periods.
Twenty days later, the carotid compression could be continued 40 minutes.
The right corneal pulse wave disappeared immediately after compression to 20 minutes later as well as in the first day. On the other hand, there was no change in the corneal pulse wave of the left eye. This results indicate that the develop ment of the collateral circulation is still more insufficient, so that it is danger to perform the ligation of the right internal carotid under such a condition. Also foregoing results suggest for us to be necessary to continue the exercise of the carotid compression.
The pulse waves that were recorded after 35 days are indi cated in Fig. 5 . In this time the compression was well tolerated and could be continued 60 minutes. The right corneal pulse wave appeared already immediately after compression of the right carotid, but the waves showed the reduction of height and area clearly. But, there was no remarkable differenece in the pulse wave between before and after 10 minutes compression of the right carotid (Fig. 5 ).
On the other hand, the left corneal pulse wave showed clearly the increase of wave height and area compensatory, especially after 30 minutes compression of left carotid. The author confirmed that such a change of corneal pulse wave in the progressive carotid compression gave us evidence of increased collateral supply.
From this result and the absence of cerebral excitement or other untoward symp toms, it may be assumed that the contralateral carotid and the vertebral arteries will provide adequate cerebral circulation.
Surgical treatment
The ligation of the right internal carotid artery was performed under local anesthesia for both cases.
Case 1. The audible bruit and the subjective head noise were no longer present postoperatively and the proptosis was diminished. But, by the second postoperative days hemiplegic signs produced. Anticoagulant therapy and blocking of ganglion stellate were initiated. Thus, one month later, hemiplegic signs disappeared completely. The patient was symptom-free and continued to show daily recession of proptosis and congestion of the conjunctiva. There was good motility of the globe except in lateral direction. Consideration for corneal pulse waves before and after ligation of the internal carotid artery.
The change of the cornea! pulse waves clue to ligation or tine one side right side) of the internal carotid artery.
The recorded corneal pulse wave one month after operation is shown in Fig.   6 . The slight reduction of wave height and area shows, but the wave form is Fig.  6 not changed. The change of RAP and minute area are summarized in Table 2 .
These results are similar to the results of after 25 days compression as described Table  2 YASUO UEMURA in the foregoing, but only the minute area of the former is more larger than of the later. The corneal pulse wave three month after operation is shown in Fig.   6 . The author could not find the difference in the pulse wave between right eye (ligation side) and left eye. The author did not find adequate data from these experiments to give a solu tion of these problems. The data the author has acquired appear to us to be of sufficient value to suggest frequent clinical application, and he is trying to set up a method for regular use.
SUMMARY AND CONCLUSION
The author examined the change of the corneal pulse waves on the preoperative test of the efficacy of the intracranial collateral circulation by percutaneous carotid compression (Matas Test) and on the progressive carotid compression, and compared the condition of corneal pulse waves a month later and 3 months later from the ligation of the internal carotid with the preoperative condition of the waves. The experiments allowed us to get a knowlege of the collateral circulation of ophthalmic arteries and of the course of its faculty development, and to conjecture the fall of the pressure on aneurysm in peripheral carotid arteries and the standstill or the slowness of blood stream. It is presumable that this experiment has objectivity in Matas Test as the preoperative test of the carotid ligation, as well as cerebral arteriography.
